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2012). Especially, if those subjects belong to common groups of people like groups of policy or religion, they tend to help and trust each other and reciprocate favors (Fehr and Falk, 1997) . In an overview article, Fehr and Gächter (2000) report that forty to sixty six (40-66%) percent of subjects display non-selfish behavior. In the context of incomplete contracts it has been shown that reciprocity can serve as a contract enforcement device.
This body of evidence is inextricably and extremely linked with various evidence and experimental findings gathered by scientists including economists and psycologists during the recent past. It indicates that a significant number of people are strongly influenced and motivated by the preferences and choices of others. This indicates that a significant number of people are strongly influenced and motivated by the preferences and choices of others, which implies their concern for well-being, utility and reciprocity in various social interactions between them (Fehr and Schmidt, 2006) . Also, the same experimental economists, based on the results of a survey was conducted by de Waal (1991) , report the following: " [...] that food sharing is a very common phenomenon among chimpanzees. However, chimpanzees do not share food regardless of their past interactions. Sharing of individual A with B is highly positively correlated with sharing of B with A. Moreover, if A requests food from B, B is significantly more likely to respond to this request with aggression if A did not share with B in the past. The fact that close neighbors of our evolutionary ancestors behave reciprocally suggests that this behavior has deep evolutionary roots." (Fehr and Schmidt, 2006) . Specifically, in a survey that took place in November 2012 between common chimpanzees and chimpanzees of Bonobos species (Bonobos have 98.7% common DNA with people, according to Kay Prüfer, a researcher of Max Planck Institute in Germany) (see Prüfer et al., 2012) , found that both common chimpanzees as well as Bonobos behaved similar to humans (Kaiser et al., 2012; Proctor et al., 2013) .
In contrast to the above, many human subjects respond unkindly if they have been hurt and act accordingly. A reciprocal behavior like that is very often and common, especially among strangers, in one-shot encounters regardless the cost .
Since the results of their experiment, Güth, Schmittberger and Schwarze (1982) , found that a behavior of negative reciprocity was a very usual and common phenomenon in dozens if not hundreds repetitions of so-called Ultimatum Game. Therefore, during the run of these games the rejection of positive, yet uneven offers, was often among subjects despite the fact that a rejection would be costly for them. In this way the other bargaining party is induced to offer a more equal and also closer to the equal split, payoff (Gϋth, 1995; Camerer and Thaler, 1995; Roth, 1995; .
At the same time, the above result comes in a full agreement with the findings of many other experimental economics surveys based on the Ultimatum Game (Güth, Schmittberger and Schwarze, 1982; Thaler, 1988; Güth, 1995; Camerer and Thaler, 1995; Roth, 1995) . In addition, if subjects have the chance for sanctioning the second participant of the game, even if it is costly for them, subjects finally sanction defectors (Fehr and Gächter, 2000; Carpenter and Matthews, 2003; Falk and Fischbacher, 2006) . Furthermore, other types of games like the Dictator Game, played an important role in weakening the exclusive reliance on the self-interest hypothesis. This game is possessed by the simplicity feature that enables the experimenters to undestrand the participants subjects' motives. In fact, in the Dictator Game as well as in all other similar games one player has a strictly dominant strategy if he has a self-interest behavior and this selfish strategy is dominant and understandable in all cases. Therefore, if a player does not follow this strategy, it can be inferred that he did not do it by choice so, we can make assumptions and inferences about his emotional motivations. (Fehr and Schmidt, 2006) . Consequently, the way in which this behavior has to be modeled is still disorganized and unsettled. Textbook theory defines the concept of reciprocity very successfully in case of obtaining a favor from the person to whom reciprocity is directed. However, as far as the kind of reciprocity found in many lab games and field experiments such as Ultimatum and Dictator Game, is impossible to be explained in this way that textbooks suggests. In these games, reciprocity is observed even if the participants are unknown to each other or in one-shot games. Under these circumstances, there is a little chance of returning a favor (Bolton, Brandts and Ockenfels, 1998) .
As mentioned at the Abstract, this paper aims to create a theoretical model that can be used in order to measure the reciprocity between human (socio-economic) relations, particularly if people are possessed by reciprocity or opportunism. This theoretical framework will be called ''Reciprocity Game'' from now on, and it is the result of the sequential execution and implementation of the two well-known games of Game Theory, the Ultimatum Game and the Dictator Game. Thus, in an experimental future survey we could have reliable results and conclusions about the battle between the two kinds of people in experimental economics, Homo Economicus versus Homo Reciprocans.
Meaning of Reciprocity

Definition of Reciprocity
For the field of psychology, and in particular for social psychology, reciprocity is a social rule whereby people should repay and return the favors, benefits, or penalties they have received from ther subjects, in the future. Briefly, people reciprocate miscellaneous kinds of treatments each other (Cialdini, 2006) . Also, the researcher, professor and scientist, Robert Keohane (1986) , has defined reciprocity as follows:
"Reciprocity refers to exchanges of roughly equivalent values in which the actions of each party are contingent on the prior actions of the others in such a way that good is returned for good, and bad for bad." However, he also refers in his paper that reciprocity is an ambiguous concept, and that is why each school of thought defines reciprocity in a different way, adapting the definition to its own needs and its own purposes (Keohane, 1986) .
Norm of Reciprocity
According to Gouldner (see Couldner, 1960) , the norm of reciprocity is a general basic tendency that can be found in most human societies in whole history. Perhaps, this point of view constitutes the most well-known and classical reference (Perugini et al., 2003) . This norm requires that a subjects should repay the kind and unkind actions. Particularly, people will respond favorably those who have helped them in the past by returning benefits for benefits, and retaliate against those who have been detrimental with either indifference or hostility to harms (Whatley et al., 1999; Perugini et al., 2003) .
In the field of psychology, and especially in social psychology, the concept of reciprocity has been used by many scientists to explain a variety of phenomena. Reciprocity meets in different aspects of everyday life, such as attitude change (Cialdini, Green and Rusch, 1992) , intimacy in close relationships (Surra and Longstreth, 1990) , interpersonal perception (Kenny et al., 1996) , altruism (Krebs, 1975) , aggression (Robarchek and Robarchek, 1998) , cooperation (Komorita and Parks, 1999) , intergroup interactions (Goren and Bornstein, 1999) , consumer shopping and behavior (Miller and Kean, 1997) , restaurant tipping (Rind and Strohmetz, 1999) , and gift giving (Cialdini, 1988) . It also has been used in several other sciences and their disciplines and sub-disciplines, like in sociology, sociobiology, economics, political science, anthropology, animal behavior, and evolutionary psychology and biology (Axelrod, 1984; Cosmides and Tooby, 1989; de Waal and Berger, 2000; Fehr, Gachter and Kirchsteiger, 1997; Hoffman, McCabe and Smith, 1998; Nowak and Sigmund, 1998; Trivers, 1971; Wedekind and Milinski, 2000) .
At the same time, in many social dilemma conditions, reciprocity has been proved to be a valuable ''tool'' for explaining patterns of outcomes. Axelrod (1984; Axelrod and Dion, 1988) has shown that the "tit-for-tat" strategy, a reciprocity-based strategy ideated by Anatol Rapoport (1958) , can guarantee the highest payoff in the long run given certain features of the situations analyzed (Perugini et al., 2003) .
Individuals who infringe the norm of reciprocity and do not behave as it defines, i.e., accepting without returning the benefits and goods, are treated as intruders form society and are disliked by the social group (Wedeking and Milinski, 2000) . So, that implies that individuals who benefit without helping or contributing something are called as free-riders . The above behavior describes the "freeriding" problem, where the person chooses to cheat the other parts of the transaction, "reaping the fruits" of their labor without contributing to it. This phenomenon is particularly pronounced and acute in collective efforts and in groups of people with common goals, especially, in organizations that aim to make a profit like a company or an agricultural cooperative where dominate the principalagent theory (Sloof et al., 2003) . Both individuals and social groups often punish and exclude freerides from a human whole, even if this may be costly and harmful for the group (Carpenter, 2007) . Consequently, the agents will adopt the behavior that will lead them to great lengths, avoiding being a moocher, a freeloader, or a ingrate (Cialdini, 2006) .
Positive and Negative Reciprocity
During the last fifteen years experimental economists have documented the existence of a class of non-pecuniary motives that have been called "social preferences" (Fehr and Falk, 2002) . In behavioral economics, positive and negative reciprocity are modeled as "social preferences" (Cox, Friedman and Gjerstad, 2007; Dufwenberg and Kirchsteiger, 2004; Falk & Fischbacher 2006; Rabin, 1993) . Reciprocity comes in two versions, positive reciprocity and negative reciprocity.
Positive reciprocity, doing something beneficial for someone after being beneficially treated, is more evident when playing gift-exchange games like a sequential prisoner's dilemma. Second players usually tend to be more cooperative and reciprocal when the first players do something similar (Fehr, Kirchsteiger, and Riedl, 1993) . Additionally, behavior of positive reciprocity is also the case if a person commit an action that will benefit another, and this action is returned to this person, from the person who received this favor, with approximately equal positive result (Caliendo, Fossen, and Kritikos, 2012; Suranovic, 2001a) . For instance, if one takes care of someone else's dog, then the other man will repay this favor with another corresponding action such as a gift with similar value. So, the reciprocated favor or gift should have equal or approximately equal value otherwise an uncomfortable social situation is very likely to happen (Chen, Chen, and Portnoy, 2009) . Example of this is that if a man takes care of another person's dog and the other purchases a car in that individual, then the returned gesture does not have the same value as the primary one. In general, individuals expect that actions directed to repayment of other acts or favors should have the same or almost the same value (Suranovic, 2001a) .
Negative reciprocity exists when a person who receives a negative action, reciprocates with a same, equal action with negative consequences upon the corresponding agent. If the respondent reaction is not as equal as the original one in negative value and also has negative effects in higher level then it is possible to judged as unfair for the second subject. So, negative reciprocity fairness includes replies and actions with equal negative effects for both parties of interaction something like a "quid pro quo" type of response (Suranovic, 2001b) , i.e. in few words, a negative reciprocity behavior is met when a subject responds and reciprocates an action that has negative effects on himself to another subject with approximately similar negative effect (Caliendo, Fossen, and Kritikos 2012; Suranovic, 2001b) . In experimental economics a behavior of negative reciprocity is a very common practise and strategy during a run of the Ultimatum Game in which the first player proposes a split of an ammount to the second player. The second mover in many occasions rejects this offer in favor of an outcome as the consequence of this both get nothing (Güth, Schmittberger, and Schwarze, 1982) . For example, if an individual makes an unjust and violent act against someone else then the victim is expected to do the same and retaliate with a violent behavior, too. However, if the last act is not of equal value to the initial one, then the norm of reciprocity is violated (Chen, Chen, and Portnoy, 2009 ).
However, in world literature there are many references and various definitions of negative reciprocity depending on the scientific domain for which it is used. In corroboration of this, in cultural anthropology negative reciprocity is defined as the attempt to get something for nothing (Sahlins, 1978) .
Reciprocal Function
There are several forms of reciprocal functions. One of them has the form:
where k is a real number and (because /0 k is undefined). The graph of / y k x  gets closer to the x -axis as the value of x increases but it never meets the axis. This is called the horizontal asymptote of the graph. Each piece of the graph also gets closer to the y -axis as x gets closer to 0 but it never meets the y -axis because there is no value for y when 0 x  . This is called the vertical asymptote of the graph (see fig.1 below) . 
As McCabe, Rigdon and Smith (2003) refers in their paper about the reciprocal behavior:
"The reciprocity-trust hypothesis explains this behavior as a reciprocal-trust relationship between players 1 and 2, who are reciprocal-trust related if: (i) there are mutual gains from their joint actions, (ii) Player 1 takes a risk by trusting Player 2, and (iii) Player 2 gives up something in order to reciprocate Player 1's trust. The mutual gains from the exchange are measured relative to the sub game perfect equilibrium (SPE)".
Homo Economicus
Economic science conceptualizes human behavior, through the values of Homo Economicus, a consistently rational and in a narrow way self-interested agent whose subjectively-defined ends are optimally pursued. In general, the goal of Homo Economicus is the utility maximizatipn in the consuming procedure and the maximization of profit in the producing behavior (Rittenberg and Trigarthen, 2012) . Behavioral economics (the economics of actual human behavior, not excluding general cognitive biases and other irrationalities), and Homo Reciprocans (the human behavior scheme that is based in cooperation rather than antagonism) are standing opposite to Homo Economicus assumptions (Rittenberg and Trigarthen, 2012) .
Homo Economicus is assumed to behave total rationally by game theory despite the fact that a relative high number of reciprocal participants in one-shot situations. According to Berg et al. (1995) , Gachter and Falk (2002) , Miller and Klean (1997) , , Fehr and Falk (1997) , Abbink et al. (2000) the percentage of subjects exhibiting reciprocal choices ranges from 40% to 60%. However, we have to keep in mind that there is an important fraction of subjects who behave totally selfish and do not reciprocate amounting from 20% to 30%, in the cites mentioned before, which consists a non-trivial selfish minority. This coexistence of selfness and reciprocity raises several questions about the way selfish and reciprocal types interact or about the institutional sides that enhance each of these types. There is a very brief literature concerning the questions above (Fehr and Gachter, 1998) .
Homo Reciprocans
The second kind of economic man who reigns in the science of economics and psychology is the Homo Economicus, an alternative model of economic human existence. Homo Economicus is driven by both reciprocal behavior and reciprocal motives, i.e. he uses the concept of utility value for rewarding or punishing the other subjects (Rabin,1993; Falk and Fischbacher, 2006) . Conceptually, someone can identify and distinguish the positive reciprocity from the degree to which a person rewards kind acts while the negative reciprocity from the degree to which he punishes unkind ones (Dohmen et al., 2009) .
Economicus ideal, which views human exclusively motivated by selfish material (Dohmen et al., 2009 ).
The Ultimatum Game
Description
The Ultimatum Game is a very famous game which belongs to the wide scientific field of experimental economics and Game Theory. The first who developed and indroduced it, was Güth and his colleagues (see Güth, Schmittberger and Scharze, 1982) .
Andreoni and Blanchard (2006) said the following:
"It has come to symbolize the power of subgame perfection in game theory and its utter failure in practice" (Andreoni and Blanchard, 2006) .
From a descriptive point of view the game is played like this; The first mover ("the proposer") receives an ammount of money c  which is fixed, and makes a division of it between himself and the second player. So, he proposes a division
x to the second player, where 0 xc . The second player ("the responder") has two options, either accept or reject this offer. If the responder accepts, the division of the ammount is cx  for the proposer and x for the responder. Therefore, the money is split according to the proposal of the first player. If the responder rejects, both movers get nothing, according to Figure 2 (below). The game is typically played only once so that reciprocation is not an issue. Because of this, we combine it with the Dictator Game.
The ultimatum game has been studied intensively in the past, especially during the 80s and 90s. See Güth, Schmittberger and Schwarze (1982) , Thaler (1988) , Güth (1995) , Camerer and Thaler (1995) , and Roth (1995) . The results of subject behaviors can be summarized as follows:
i. practically no offers exceed the half of the amount,
ii. the modal offers lie in a range between 40% and 50%,
iii. offers below 20% of the available amount are extremely rare, iv. whereas offers close to 50% are practically never rejected, the rejection rate for offers below 20% is rather high. (Falk and Fischbacher, 2006) Figure 2: Tree form of the Ultimatum Game
Nash Equilibrium Analysis
Suppose that there is a sum of money equal to c . The first mover ("the proposer") makes a
proposed division
x of the amount he will offer in the interval   0, c , the second mover then is going to receive
x offered by the first player and the first will receive the division cx  of the total available endowment. The second player have to choose some function
the second chooses which division to accept and which to reject). So, the strategy profile is represented as   Therefore, in accordance with the above mentioned, the first player is not willing to attempt an increase in the percentage of the pie he will retain for himself because the second player is not going to accept a lower-level offer than x . So, the first player does not wish to increase his/her own demand amount of money since the second player will reject any higher demand. On the other hand, the responder (second mover) does not want a rejection of a demand because (s)he would not get something then.
Also, there is one other point that satisfies Nash equilibrium requirements where and
f y reject  for all 0 y  (i.e. finally, the second player would reject any demand of money that gives the first any amount of the total). In this case, neither the first nor the second player get something, but both of them could get nothing too, if they do not change their strategy at the same time.
Nevertheless, only one of these two equilibrium situations satisfies a more realistic concept of this, i.e. a sub-game perfect Nah equilibrium. Suppose, that the first player divides a small payoff to the second player while (s)he demands a large one for himself. By rejecting this offer, the second gets nothing rather than something. So, the best choice for the second mover is to accept any part of the total pie that is given by the first player. If this is known by the first player, then s(he) will offer as small amount as possible (non-zero) to the second.
The Dictator Game
Description
Similar to the Ultimatum game, is the Dictator Game which also belongs to the field of experimental economics. The first who applied this game were Daniel Kahneman and his colleagues (see Kahneman, Knetsch and Thaler, 1986b) . The aim of this game is to offer in world literature a large body of evidence about the rational and selfish man. However, nowadays, various experimental results and findings are in contrast with rationally self-interested individual, known as Homo Economicus (Levitt and Dubner, 2010) . However, many researchers and especial some economists are opposed to them and so this evidence is controversial (Bardsley, 2007) .
In the Dictator Game, the first mover (the "dictator"), decides and determines (not proposes, like Ultimatum Game) the way he will divide an endowment (such as a sum of money) between himself and a counterpart. The recipient, now, (the second player) just takes the piece of the endowment given by the dictator. Suppose that c is a sum of money and x the recipient's share which is 0 xc . So, the partition of the amount is x for the first player and cx  for the second mover.
In conclusion, the recipient has an entirely passive role because in fact he does not participate in the final contribution of the game at all (Figure 3 , below).
According to the Game Theory literature, a game is a proper game if and only if one player's outcome is influenced by the decisions, choices and outcome of at least one other player. In contrast of the above, the Dictator Game does not meet these requirements because the outcome of the game is the result of the choices of the first mover (the dictator). Despite this formal point, the Dictator Game is widely accepted and used by the scientific community as a degenerate game to draw useful conclusions and findings for the two types of economic man, Homo Economicus and Homo Reciprocans, i.e. if individuals were only worried about their personal interest or about other's well-being. If the latter is not true then the dictators will keep the entire amount for themselves.
The dictator game has been studied a lot in the past by many researchers, e.g., by Forsythe et al. (1994) , Hoffman et al. (1996) , and Eckel and Grossman (1998) . The stylized facts can be summarized as follows.
i.
Offers larger than half of the amount, 1/ 2 x  , are practically never observed,
ii.
Roughly 80% of the offers are between zero and half of the available amount,
About 20% of the offers are zero. (Falk and Fischbacher, 2006) 
Figure 3. Tree Form of the Dictator Game
Where: 0 x c  
Explanatory Approaches
The hypothesis that both results and findings of the experimental runs of the Dictator Game indicate the existence of rational and opportunism behavior among subjects is not widely acceptable by many scientists. There are experimental indications that support both the classical economic theory of utility maximization and the notable exception that was the reason for creating new holistic economic models that concerned human choices. Some authors argue that giving in the Dictator Game does not mean that he has an altruistic behavior trying to maximize his neighbor's usefulness. On the contrary, they believe that by adopting this behavior, the agents have some negative utility and are also possessed by the feeling of greed thus avoiding the judgment by the experimenter (Bolton et al., 1998) . In order to check the aforementioned assumptions, some surveys have been carried out with mixed and diverse results (Hoffman et al., 1994; Bolton et al., 1998) .
7 The "Reciprocity Game"
The ''Reciprocity Game'' constitutes in fact a consolidation and a interaction between the two, already known, games of experimental economy and Game Theory. Ultimatum Game and Dictator Game (figure.4, bellow). The first followed by the second and with this way we take a framework (theoretical or/and empirical) of measuring the reciprocity.
Beginning the "Reciprocity Game" by the implementation of the Ultimatum Game, the first player (P1) make an offer to the second mover (P2) form a sum of money (s)he received. The second mover now have to decide either accept or reject this division of the amount. If the second accepts then (s)he receives the money is offered from the first player, in different way, if the second rejects, neither gets something.
After that, the second player of the previous round becomes the Dictator (the first player in this round) in order to determines the way how the same sum of money is going to split. In both rounds, both players start with the same amount of money and are paired anonymously.
During the recent past, there are few papers that are based on measurement of reciprocity and fairness by combining the Ultimatum Game and the Dictator Game (Forsythe et al. 1994) . Nevertheless, there is no paper which integrate these two games as one, called "Reciprocity Game". However, Perugini et al. (2003) also called a combination of two games as "Reciprocity Game". In this case, the situation was modeled as a game, consisting of a Prisoner's Dilemma followed by a Dictator Game.
Utility Function in Altruistic and Selfish Behavior
The combination of the altruist and selfish agent maybe consists the most common one, between the different types of subjects that someone can find in the society, about giving and receiving motivations. Consequently, the altruistic person is motivated to offer more than to take. In contrast, selfish person acts in a different way as it is possessed by low needs to give to others and high needs to receive from others. (Freeman, 2011) .
The Altruist Man
Since the above, the altruist's utility function can be written as:
where   is the quantity of goods transferred to the selfish individual from the altruist (Freeman, 2011) .
The Selfish Man
During the analyze of selfish man utility function, the most important thing for this personality type of human is to identify the level of importance for him, not so much about the goods he has but the fact that these goods were received by someone else. Let bi be a behavior strategy, ' bi the first-priority belief of the one player against the behavior strategy of the other player and '' bi the second-order belief of each player, respectively.
Let
() iy
 the material payoff of each player, depending on the strategic options of the opponent player.
Conclusion
Generally, there are plethora of reports, reviews and papers proving the existence both of Homo Economicus and Homo Reciprocans in the real world. Hundreds of experiments have been made at times and the findings of these vary. In essence, the battle between reciprocity and opportunism, i.e., free-riding phenomenon, has not highlighted a winner yet, for which type of behavior people are motivated to adopt.
For the aforementioned reason, the "Reciprocity Game" aims to provide answers and reliable results on human behavior. An important tool to achieve this is the utility function that combines the decisions and strategies of both players as well as their final material payoffs.
So, the purpose of this review paper is through the creation of theoretical model and the ''Reciprocity Game'', which constitutes the combination of above games, to lay the bases for the measurement of reciprocity in people's economic transactions with experimental way in the future.
In this way, we are going to get reliable results and conclusions about the existence or not of the selfish man or Homo Economicus, as it called in economic language. These people have an absolutely rational behavior away from emotions and feelings. In other words, the ''Reciprocity Game'' will produce useful data about individuals' economic behavior, either those people who care for their prosperity and satisfaction acting as utility maximizers and thus contribute to a worsening of free-riders problem or those who are interested in fellowmen's welfare.
